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I. Introduction and Background  
  A vast literature quantifies the labor market penalty associated with a worker exhibiting 
intermittent labor force attachment.  The penalty is typically measured in terms of lower wages 
accruing to workers who move frequently in and out, or who spend extended amounts of time 
out, of the labor market (Hotchkiss and Pitts 2005).  A number of different hypotheses have been 
suggested to explain the intermittent wage penalty. It is typically assumed to be market-based 
and result from both employer and employee preferences and barriers to reentry into the market.  
While the presence of the penalty is fairly widely accepted, the source of the penalty has not 
been definitively identified, nor is it clear whether workers consider the penalty as a potential 
cost upon reentry in making the decision to exit. 
  The presence of this labor market penalty for intermittent behavior is particularly 
germane to the labor market experience of women, as they are much more likely than men to 
exhibit intermittent labor market behavior.  Indeed, not only has intermittent labor market 
attachment been shown to lead to lower future wages, but it has also been shown to contribute 
significantly to observed wage differentials between men and women (Hotchkiss and Pitts 2007). 
One of the common events in a woman's life that is most likely to lead to an out-of-labor force 
spell is the birth of a child.  Even more vast than the intermittent wage penalty literature is the 
literature documenting the important role that children play in the labor supply decisions of 
women (for example, see Blau and Kahn 2007 and Cohany and Sok 2007).  Young children, in 
particular, are theorized to significantly increase the reservation wage of women, making 
mothers more likely to exit the labor force. 
  This paper links these two bodies of research by exploring whether a woman considers 
the potential costs of exiting the workforce when deciding whether to stop working after the birth  
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of a child.  The costs are measured in terms of both opportunity costs and the future direct costs 
associated with a spell of labor market intermittency.  The analysis makes use of a unique 
combination of administrative data to explore more dimensions of the labor force participation 
decision than has previously been possible.  Birth records from vital statistics are combined with 
matched employer-employee administrative data over the period 1994-2002.  These data provide 
a census of working mothers in the state of Georgia in this time period and contain detailed 
information on individual human capital, health, and labor market characteristics.  The goal is to 
measure the extent to which the marginal costs and marginal benefits, and particularly, the 
potential labor market costs, guide the decision to exit upon the birth of a child. 
  The bulk of the literature on the question of women returning to work after having a child 
is focused on the specific policy impact of the availability of paid maternal or paternal leave (for 
example, see Burgess et al. 2008; Mogstand and Pronzalo 2007; Ondrich, et al. 1996; Pronzanto 
2007; Rønsen and Sundström 2002; Joesch 1997; Waldfogel, et al. 1999; Kenjoh 2005; 
Gustafsson, et al. 1996; Pylkkänen and Smith 2004; and Ruhm 1998).  These studies sometimes 
disagree about the importance of leave policies in affecting labor supply decisions, but they (and 
others) nearly unanimously agree that one of the strongest predictors of post-birth labor market 
participation is pre-birth labor market participation and intensity of that participation.  The 
consensus is that more attached women (higher earnings, longer hours, etc.) are more likely to 
return to work and to return to work more quickly after giving birth (Joesch 1994, Klerman and 
Leibowiz 1994, Pronzato 2007); also those who more educated (with more education reflecting 
higher opportunity costs of absence from the labor market) are more likely to return to work 
(Kenjoh 2005).  The analysis in this paper joins this latter literature by focusing on the role that 
direct and indirect labor market costs play in women's labor supply decisions; it improves upon  
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the previous literature in its exhaustiveness in measuring those costs and its ability to control for 
competing influences that determine a woman's reservation wage. 
  The unique contribution of this paper is the bringing together of various administrative 
data that provides detailed mother and child information for the population of women giving 
birth in Georgia between 1994 and 2002, geographic information related to where the mothers 
live through the Public Use Microsample of the Census, and detailed pre- and post-birth 
employment experience of the mothers as well as detailed information about the women's 
employers.  The results indicate that women are assessing the relative costs and benefits of 
exiting the labor market upon the birth of a child, and that labor market experience and employer 
characteristics are particularly important in affecting labor supply decisions of women.  In fact, 
we find that the estimated impact of demographic characteristics of the mother is substantially 
biased upward when these experience and employer characteristics are omitted. 
  In order to illustrate the inherent trade-off between higher current marginal utility of 
leisure and potential future labor market costs, this paper first presents the decision to exit the 
labor market in the context of a simple two-period life-cycle labor supply model.  The theoretical 
model provides a framework to support the empirical analysis, which is a standard probability 
analysis of the decision to exit the labor market upon the birth of a child. 
II. Theoretical Model 
  A woman is assumed to choose levels of consumption ( t C ) and leisure ( t L ) that allow 
her to maximize the present value of her lifetime utility over two periods, subject to a budget 
constraint.   The two time periods are the present (time period zero) and the future (time period  
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one).
1 The wage ( t W ) the woman earns in the future is a decreasing function of the amount of 
leisure she chooses today, thus incurring a wage penalty in the future as a result of present leisure 
consumption.  The period one (future) wage penalty is market-based and could derive from 
employer preferences, barriers to reentry into the market, and/or human capital depreciation.  
Time is normalized so that the amount of leisure consumed in a period corresponds to the 
proportion of overall time during the period spent on leisure, the price of consumption is 
normalized to unity, credit markets are perfect with a borrowing and lending rate of r, and the 
rate of time preference is equal toρ .  Following Heckman and MaCurdy (1980) and MaCurdy 
(1981), the utility function is specified with contemporaneous strong separability: 
max
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where     1 /   1      and     1 /   1     .  In addition,              where  
         ⁄  0   (period one wages are a decreasing function of the amount of time spent in leisure 
in period zero).
2  Women are assumed not to choose to spend 100 percent of their time working.  
Conditions for an optimum require: 
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1 Time period zero begins when the mother makes the decision to remain working or exit the workforce after the 
birth of a child.   
2 Lower returns to labor market activity in period one, reflected here through lower wages, may also manifest 
themselves in greater difficulty re-entering the labor market.  This assumption reflects long-standing empirical 
evidence of the presence of a penalty associated with labor market intermittency.  For example, see Polachek and 
Siebert (1993), Jacobsen and Levin (1995), Stratton (1995), Baum (2002), and Hotchkiss and Pitts (2005).  
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where   is the Lagrangian and    is the Lagrange multiplier associated with the budget 
constraint (or, the marginal utility of wealth in period zero). 
 If    
   1  (the woman does not work in the future), then there are no labor market costs 
associated with choosing to exit the labor market now and constraint (3) becomes  
        ⁄          0 ; there is no longer an inter-temporal trade-off as a result of the choice of 
leisure in the present.  However, if the woman does work in the future, this leads to an interior 
solution in period one (  
   1 ) and constraint (4) becomes: 
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Substituting (6) into constraint (3) and letting      
  
   
       0,1  yields: 
     
    
    
        1     
    
   
  0 .   (3') 
If the woman exits the workforce in the present period, then   
   1  and constraint (3') becomes 
(re-arranging terms): 
      




     1     
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  In words, this constraint indicates that in order for exiting the labor market upon the birth 
of a child (in period zero) to be the optimal choice for a woman, the marginal utility of leisure 
consumed in period zero has to be greater than the wages foregone (and interest lost on those 
wages) by not working in period zero  
  
   , plus the cost of today's leisure on tomorrow's wages  
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 ,
3 scaled by the amount of work in period one  1      .  This is represented in terms of the 
dollar value of the marginal utility of leisure consumed in period one  
   
  
  discounted back to 
period zero ( ).  The empirical challenge is to identify individual, labor market, and job 
characteristics that affect the marginal utilities of leisure in the present and the future and the cost 
of today's exit decision on tomorrow's labor market outcome (reflected in equation 3'' through 
         ⁄ ).  While equation (3'') is not the only constraint that must be satisfied for optimization, 
it is the one that directly reflects the inter-temporal labor market trade-off a woman faces in 
deciding whether to exit the labor force upon the birth of her child and, therefore, the one most 
relevant for the empirical analysis that follows.  
III. Empirical Model 
  The propensity for a woman to exit the workforce at the time of birth can be expressed in 
terms of the theoretical model in the previous section.  The following observed indicator variable 
is defined for each woman (omitting the subscript i for ease of exposition): 
    1         
    
    
        1     
    
   
 
0          
  0 (7) 
Assuming linearity and conditioning on working prior to birth, estimates for the following 
reduced-form stochastic equation are obtained via maximum likelihood probit: 
Pr      1 |                                 
        
        
         .  (8) 
  The probability of exiting the workforce after birth is determined by demographic, human 
capital, and geographic characteristics,   ; health characteristics of the woman and her child,    ; 
and the characteristics of pre-birth firm and industry,   , which are the focus of this paper.  
Details of the regressors included in each of these vectors are in the next section.  The 
                                                 
3 Recall that          ⁄  0 .  
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specification in equation (8) is modified to include time dummy variables to control for cyclical 
determinants of exit decisions.   In addition, separate estimations are performed for women 
giving birth to their first child and women undergoing a subsequent birth, as these differential 
experiences have been found to induce distinct behavioral responses from women (Rosen and 
Sundstrom 2002). 
  The variables included in    correspond to the firm and industry in which the woman was 
most recently employed prior to the birth of her child.  One concern is that industry 
characteristics as determinants of a woman's exit decision might be endogenous.  A woman 
might choose a specific industry anticipating intermittent labor market activity.  However, Desai 
and Waite (1991) present evidence that women do not choose their occupation based on the 
expected ease of re-entry after exiting for child bearing and rearing.  We would expect the 
potential for endogeneity of industry choice to be even weaker than endogeneity of occupational 
choice.  Nonetheless, to mitigate this potential for bias, many demographic characteristics are 
included to help control for individual heterogeneity. Industry dummy variables are also included 
to draw any endogeneity bias away from the impact that specific characteristics of those 
industries might have on the exit decision.  In addition, the industry characteristics of interest are 
those associated with the timing of the exit decision, and because these characteristics change 
over time, any remaining bias is expected to be negligible.  Regrettably, there is no indicator for 
whether a woman has access to maternity benefits, but many of the employer characteristics and 
worker characteristics included in the analysis, such as firm size and industry and worker labor 
market experience, are associated with the likelihood that the firm offers maternity benefits (see 
Lovell et al. 2007 and Averett and Whittington 2001). 
  Factors affecting the individual’s reservation wage, such as the demographic  
- 8 - 
characteristics included in   , and the health characteristics and welfare information, included in 
   , will also impact the exit decision.  Life style choices, such as smoking and prenatal care, also 
included in    , are expected to tell us something about the rate of time preference and could also 
be related to exit decisions.      
  The overall health of the economy at the time of birth may also affect the mother's 
decision.  A strong labor market increases the opportunity cost of being absent and should thus 
decrease the probability of exiting; this is the typical empirical relationship found between labor 
market strength and labor supply decisions (for example, see Hotchkiss and Robertson 2006).  
However, a strong labor market may also increase the confidence of the mother about finding a 
job when she returns to the job market, thus increasing her chances of exiting.  Thus, the impact 
of a strong labor market cannot be determined a priori.  The seasonally adjusted quarterly 
unemployment rate for the state is included to capture this relationship.   Year dummy variables 
are also included separately in order to capture changes in exit decisions over time not explained 
by observed characteristics.  Year dummies are also interacted with education and marriage 
indicators since some recent literature suggests that the relationship between these demographic 
characteristics and labor supply decisions has changed over the time period in this analysis (for 
example, see Bradbury and Katz 2005; Cohany and Sok 2007; and Hotchkiss, et al. 2010). 
  Geographic characteristics of the woman's county of residence are included as controls 
for differences in employment opportunities and resources available for working mothers, such 
as quality child care. 
IV. Data 
  This paper utilizes Vital Statistics birth records from the State of Georgia for the period 
1994 to 2002 linked with three sets of state administrative records and the Public Use  
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Microsample of the Census (PUMS).  The first two, the Employer File and the Individual Wage 
File, are compiled by the Georgia Department of Labor for the purposes of administering the 
state's Unemployment Insurance (UI) program.  The third data set contains Welfare Recipient 
Data from the Georgia Department of Human Resources.  All the data used in the analysis are 
highly confidential and strictly limited in their distribution.  
  An obvious question is whether data from Georgia are sufficiently representative to be 
able to draw conclusions that could be generalized to the U.S. population of women.  We have 
some evidence showing that the behavior of women in Georgia is comparable to that of women 
in the U.S. as a whole.  As can be seen in Figure1, the labor force participation rates among 
women in Georgia, while more volatile, exhibit the same pattern of increase through the mid-
1990s, flatten out, then decline beginning in 1999.  In addition, Figure 2 shows that the shares of 
total births by women with a high school or college degree are also comparable in GA and the 
U.S.  These figures give us some confidence that the behavior and changes in behavior identified 
among women in Georgia are at least comparable to those of women in the rest of the U.S. 
[Figures 1 and 2 here] 
  There may be additional concern about the ability to generalize the results in this paper to 
women outside of Georgia if women in Georgia faced maternity policy (restrictions or benefits) 
different from women in other states.  In the United States, the over-arching Federal legislation 
governing leave from employment is the Family Medical Leave Act of 1993 (FMLA).  The 
FMLA requires employers to provide up to 12 weeks in a calendar year of unpaid leave in the 
event of the birth of a child (or other similar or medical events).
4  This legislation covers women 
in all states equally.  Some states provide for medical (including for birth of a child) leave that is 
                                                 
4 All public agencies and all private-sector employers of 50 or more workers for 20 weeks in the current or 
preceeding calendar year are covered by the FMLA.  
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more generous than the FMLA.
5  California, New Jersey, and Washington are the only states that 
mandate paid maternity leave.  California, Connecticut, Rhode Island, and District of Columbia 
extend the length of time employees are covered by the FMLA.  District of Columbia, Kentucky, 
Maine, Minnesota, New Jersey, Oregon, and Vermont extend FMLA coverage to employers with 
fewer than 50 workers. 
  The vital statistics birth records contain demographic information for the mother and 
father, including age, race, education, and marital status, as well as information on behavior 
during pregnancy, adverse outcomes, comorbid conditions, and complications associated with 
either the mother or the infant.  The Welfare Recipient data provides information on the level of 
TANF/AFDC benefits received in a quarter. 
  The Employer File provides an almost complete census of firms in non-farm sectors, 
covering approximately 97 percent of non-farm workers, with records on all UI-covered firms.  
The establishment level information includes the number of employees, the total wage bill and 
the NAICS classification of each establishment.
6  The Individual Wage File contains quarterly 
earnings information for all of those workers.
7  Regrettably, this data set contains no information 
about the worker's demographics (e.g., education, gender, race, etc.), thus making it impossible 
to draw a control group of women not giving birth.  There is no specific information about the 
worker's job (e.g., hours of work, weeks of work, or occupation).  The worker's earnings and 
                                                 
5 Details of state legislation is obtained from "State Family and Medical Leave Laws that Differ from the Federal 
FMLA," from the National Conference of State Legislatures (accessed 18 August 2010) 
<http://www.ncsl.org/Portals/1/documents/employ/fam-medleave.pdf>. 
6 White et al. (1990) provide an extensive discussion about the use of these employment data, commonly referred to 
as the Quarterly Census of Employment and Wages (QCEW), or ES-202 data. 
7 Included in earnings are pay for vacation and other paid leave, bonuses, stock options, tips, the cash value of meals 
and lodging, and in some states, contributions to deferred compensation plans (such as 401(k) plans).  Covered 
employer contributions for old-age, survivors, and disability insurance (OASDI), health insurance, unemployment 
insurance, workers' compensation, and private pension and welfare funds are not reported as wages. Employee 
contributions for the same purposes, however, as well as money withheld for income taxes, union dues, and so forth, 
are reported even though they are deducted from the worker's gross pay.  
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employer information can be tracked over time and linked to the vital records data using an 
individual identifier. 
  A woman is defined as being in the workforce if she worked in any of the four quarters 
prior to the birth quarter.   This definition of workforce participation is designed to capture 
women who are forced to take time out of their job due to pregnancy related issues and to 
remove issues of seasonality from the data.  A woman is defined as exiting the workforce if she 
is not working in the second quarter after the birth quarter.
8  The earnings used to proxy for 
specific human capital are the highest quarterly earnings among the four quarters preceding the 
birth quarter, again in order to minimize any impact of pregnancy related illnesses.  Georgia 
labor market experience and current job tenure are calculated using data on the three years prior 
to the occurrence of birth.  Construction of these variables over a longer period of time is not 
possible due to data limitations.
9  The number of jobs worked in a quarter in the year preceding 
birth is constructed as the maximum number of jobs held in any quarter in the year prior to birth 
and is designed to capture the woman's attachment (or lack thereof) to any particular job. 
  If there is a high level of turnover in the industry, which might suggest low reward for job 
tenure, then the woman would expect the future cost for absence to be minimized.  If an industry 
is creating jobs, then the opportunity cost for exiting the workforce would increase, as it is 
expected that a growing industry would also be experiencing future high wage growth due to 
higher demand for workers.  Likewise, the cost for exiting an industry that is experiencing high 
                                                 
8 For example, if a woman gave birth in Quarter 4 of 2000 the pre-birth labor force status would be based on Quarter 
4 of 1999 and the first three quarters of 2000 and the exit decision would be based on her labor market status in 
Quarter 2 of 2001.  While the overall incidence of exit varies based on when an exit is defined, the pattern of exit 
rates over time are unaffected by when exit is defined (from two to five quarters from birth). 
9 As the employment data is limited to employment information for the State of Georgia, individuals who moved to 
Georgia in the three years prior to birth could have lower levels of labor market experience recorded than was 
actually incurred.  Job tenure holds a special place in the analysis as it is expected to help proxy for the availability 
of maternity benefit, which may affect the exit decision, and it may also be related to whether a woman is expecting 
to return to the same employer post-absence.  Considerations surrounding the return-to-work decision are the subject 
of a separate paper.  
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levels of job destruction would be lower due to a higher degree of uncertainty about future 
employment and lower expected future wage growth.  Regressors are included to capture these 
effects of industry and firm dynamics on the woman's exit decision. 
    Job creation in the woman's pre-birth employment industry is measured by the share of 
jobs in that industry created due to the opening of a new firm or the expansion of an existing firm 
in the year prior to the exit decision.  Conversely, job destruction is measured by the share of 
jobs in the woman's pre-birth employment industry that were lost due to closure or contraction of 
a firm in the year prior to the exit decision.  The industry turnover rate is measured by the share 
of employees in the woman's pre-birth employment industry who were not employed by the 
same employer in the previous year.
10  A firm is considered to have just been born if there was 
employment in the last four quarters that was preceded by four quarters of zero employment.  A 
firm is considered to be dying if within the next year there are four consecutive quarters of zero 
employment.  A firm is considered to be contracting if the employment in the current quarter is 
less than employment in that quarter in the previous year and vice versa for expanding.    
The prenatal care measure is captured by the number of prenatal care visits and the 
square of the number of prenatal care visits to capture the nonlinearity due to higher usage by at-
risk mothers. The smoking and alcohol dummy variables are equal to one if the mother indicated 
the use of tobacco or alcohol during pregnancy.  In addition, controls for infant health and 
medical risk factors for the mother, independent of pregnancy, are also included.  The 
unemployment rate is the quarterly seasonally adjusted unemployment rate for the state of 
Georgia, obtained from the Bureau of Labor Statistics.  County-level characteristics are obtained 
from Public Use Microsample of the Census and are included as controls for differences in 
                                                 
10 Job loss, job creation and the turnover rate are the average of the four quarters preceding the exit decision.  
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employment opportunities and resources available for working mothers, such as quality child 
care.   
  After excluding observations with missing data, the analysis is performed on 636,928 
women who were in the Georgia workforce prior to giving birth for the years 1994-2002.  The 
data were separated for analysis on the basis of whether this was a first birth (FB) for the mother, 
or a subsequent birth (SB) for the mother.  The FB analysis includes 293,249 women and the SB 
analysis includes 343,679 women who had previously chosen to be a working mother and then 
gave birth to their second (or more) child.  Because of our requirement that a woman be working 
at some point during the year prior to giving birth, we are likely to be excluding women from the 
SB analysis who have two births close together.  Of course, this would be more of a concern if 
the U.S. (or Georgia) provided for family leave longer than 12 weeks.  Nonetheless, all women 
included in both the FB and SB analysis have had some labor market activity in the year 
preceding the birth of their child.  
The data means are presented in Table 1.  Overall, approximately one-third of the women 
chose to exit the labor force upon the birth of a child.  The average age was 25 for the FB and 28 
for the SB birth group.  FB mothers were less likely to be black than SB mothers (30.1 versus 
40.5 percent), more likely to have 4 or more years of college (30.1 versus 20.7 percent), and had 
lower levels of AFDC/TANF benefits ($26.91 versus $75.29 per quarter, on average for the full 
sample), as would be expected.  The racial difference in the two samples is due both to the fact 
that black mothers are more likely to continue to work after the birth of a child and that they 
have more children on average.  
[Table 1 here] 
Sixty-three percent of the FB sample and 65.1 percent of the SB sample were married,  
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with 21.5 and 19.0 percent of FB and SB, respectively, being single with a father named on the 
birth certificate.  For the approximately 84 percent of observations with a father named (whether 
married or not), the average age of the father was 28.2 for FB and 30.7 years for SB.   As with 
the mothers, a much larger share of the fathers are black in SB than in FB while the average 
education of the father is lower for SB than FB.  
There does not appear to be any systematic differences in the industry and firm 
characteristics for the two groups.  The average firm has approximately 2500 workers and 27 
establishments.  The median quarterly earnings are $3,733.28 for FB and $4,319.87 for SB.  
Over the three years prior to giving birth, both groups have almost nine quarters of experience, 
have changed labor market status an average of three times, have just over five quarters of job 
tenure, and have held an average of approximately 1.4 jobs per quarter. 
V. Results 
  The first set of results are probit estimates  of equation (8) using the FB sample of women 
(column 2 in Table 2).  The second set of results corresponds to estimation of the same model, 
but uses only SB mothers; in this case the analysis examines the impact of an additional child on 
the work decision, given that the woman has already chosen to be a working mother (column 3 in 
Table 2).  The expectation is that factors influencing the decision to exit the labor market for 
these women will be different than for FB mothers.  All estimates are obtained conditional on the 
woman having been employed in any quarter during the year prior to giving birth.  
[Table 2 here] 
As previously discussed, the covariates used in estimation can be divided into roughly 
three categories:  industry characteristics that reflect the potential opportunity and direct cost of 
absence from the workforce, demographic and human capital characteristics of the mother and  
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father, and medical factors corresponding to the mother and the child.  Results for each of these 
categories are discussed in turn, based on average marginal effects. 
  A. Industry and Firm Characteristics 
  Industry and firm characteristics have estimated effects that line up with prior 
expectations.  Women employed in industries with higher levels of job creation over the past 
year are less likely to exit the workforce after the birth of a child regardless of whether it is the 
first or subsequent birth.  A ten percentage point increase in the share of jobs created in a quarter 
in the mother’s industry of employment lowers the probability of exit by 0.2 percentage points 
for FB and 0.5 percentage points for SB.  This suggests that rapidly growing industries signal 
higher opportunity costs of leaving, both in terms of current earnings and future earnings.  Job 
destruction has the opposite effect; women employed in industries where jobs are being 
destroyed are more likely to leave the workforce, with the effect once again being slightly larger 
for the women who already have children.   The results are similar at the firm level; working in a 
firm that has just been born within the last year decreases the probability of exiting while 
working in a firm that is dying or contracting increases the probability of exiting. 
  Industries with larger numbers of establishments are associated with higher probabilities 
of exit for both the FB and SB samples, likely indicating a greater expectation of finding a job in 
the future.  However, larger average firm size within the industry and larger firm size are 
associated with lower probabilities of exit; perhaps suggesting that larger firms are better able to 
make accommodations for working mothers.   
  B. Human Capital and Demographic Characteristics  
  The woman’s own labor market experiences are very important in determining exit.  The 
impact on workforce exit of multiple labor market changes in the year preceding the woman's  
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pregnancy is substantial and very precisely estimated.  A one unit increase in the variable, from 
two job changes to three, for example, increases the probability of exit by approximately two 
percentage points.  This seems reasonable, as a higher number of job changes could indicate both 
a lack of attachment to particular jobs as well as confidence in the ability to find other jobs, both 
of which would lower the marginal cost of any given exit decision.   The effect of tenure on the 
current job is also as anticipated; an additional quarter of tenure on the current job lowers the 
probability of exit by just over half a percentage point.  More job tenure means a higher level of 
firm-specific human capital, the return to which would be lost upon exit. 
  Women holding multiple jobs in a quarter are much less likely to exit the workforce.  For 
example, increasing the number of jobs by one lowers a woman's exit probability by over six 
percentage points for both FB and SB mothers.  Holding multiple jobs prior to the birth of a child 
most probably signals a poverty effect, which would tend to increase the marginal cost of an exit. 
  The woman’s own quarterly wage from the year prior to the birth of the child has the 
expected negative impact on the probability of exit. Higher paid women face higher opportunity 
costs and therefore a higher penalty for leaving the workforce.  The results indicate that a $1000 
increase in quarterly wages is associated with about half a percentage point decrease in the 
probability of workforce exit.   
  Some of the most interesting results relate to the impacts of the mother’s and the father’s 
educational attainments.  These coefficients are estimated very precisely and are similar in both 
of the models.  A woman who has not completed high school is about two percentage points 
more likely to exit work than women with high school diplomas, likely reflecting the lower 
opportunity cost experienced by the lowest educated workers.  Women with educational 
attainment above the high school level have much lower probabilities of leaving the workforce.    
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  The impact of the father’s education level differs sharply from that of the mother.  If the 
infant’s father has not completed high school, the mother’s probability of exit is almost two 
percentage points lower than for fathers with a high school diploma, holding constant the 
educational level of the mother.  On the other hand, if the infant’s father has four or more years 
of college, the woman is substantially more likely to exit, by nearly ten percentage points for the 
FB sample and by over seven percentage points for SB.  Note that these results pertain to the 
almost 85 percent of the sample that has a father named on the birth certificate.  The model also 
includes marital status; being married raises the probability of exit by almost 6 percentage points 
for FB mothers but has no significant effect in the SB sample.  
  Medicaid status has a strong positive impact on the probability of the mother’s exit from 
the workforce; the effect is around five percentage points for both groups.  This result could 
reflect opportunity cost – if one’s best option is a low-paying job, the costs of child care can 
outweigh the gains from working.  Another possible interpretation is that the incentive to work is 
lower if one faces the loss of medical benefits for the new infant.  Similarly, women with higher 
TANF (or AFDC, in the earlier years) benefits immediately after giving birth are more likely to 
exit the workforce, all else equal, but only very marginally.   
  The demographic and economic characteristics of the women’s geographic locations also 
influence their decisions regarding exit from the workforce after the birth of a child.  The percent 
of the mother’s county of residence that is urban and the county median income are both 
included to measure these influences.  These variables both have positive impacts on the 
probability of exit.  Holding the percent urban constant, higher median income probably 
indicates greater general prosperity; hence women are more likely to exit the workforce.  Women 
who live in more urbanized areas possibly face greater and more varied re-entry employment  
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opportunities, whether they are first time mothers or working mothers; this lower marginal cost 
of an exit means that they are more likely to choose to exit the workforce. The overall 
unemployment rate has only a very small and imprecisely estimated impact on labor force exits; 
this probably results from the inclusion of the woman’s own employment and employer 
characteristics. 
  C. Health Characteristics 
  The set of variables that capture aspects of the infant’s and the mother’s health and 
behavior yield some interesting findings.  Mothers are more likely to exit the workforce if their 
infant is premature or low birth weight, with somewhat stronger effects for SB women.  
However, once birth weight and gestation length are controlled for, congenital anomalies such as 
downs syndrome or heart problems have only small and insignificant impacts on returning to the 
workforce.  The mother's health problems have no impact on her exit decision, so that 
presumably if the mother was able to work prior to the birth of the child with the health 
conditions, birth does not alter behavior.  Another plausible explanation is that the need for 
group health insurance is offsetting the increased opportunity cost of work.  
  Birth certificate data contain two self-reported variables that indicate whether the mother 
used alcohol or tobacco products during the pregnancy.  Both variables have positive and 
precisely estimated coefficients for SB mothers.  Alcohol use increases the probability of exit by 
about 3.4 percentage points and the use of tobacco increases the probability of exit by 0.6 
percentage points.  Because both tobacco and alcohol use during pregnancy are strongly 
discouraged, the fact that these women reported this behavior suggests that they have a high rate 
of time preference.  This, in turn, suggests that they might tend to discount any costs associated 
with leaving the workforce.  For the FB sample, the effects of alcohol and tobacco use are very  
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small and are not significantly different from zero. 
VI. Importance of Accounting for Health and Job Characteristics 
  A primary contribution of this paper is the ability to link detailed health and employer 
characteristics to the labor supply decisions of women.   In order to illustrate the marginal 
contribution of this information, both models are re-estimated without the novel regressors.  
Coefficients on two variables typically of particular interest, education and marital status, are 
compared across the two models to determine how health and employer related characteristics 
contribute to the understanding of women’s labor supply decisions.  These results are presented 
in Table 3.  Column one of each table presents the results for the traditional labor supply model 
that includes demographic and geographic characteristics, local economic conditions, the age, 
education, and race of the father as a proxy for spousal income, other income, and year effects.  
The health characteristics of the mother and child are added in column 2 and the characteristics 
of the mother’s pre-birth industry, firm, and employment are added in column 3.   
[Table 3 here] 
  In general, the exclusion of the characteristics of the mother’s pre-birth industry, firm, 
and employment leads to an overstatement of the effect of education and marriage on the exit 
decision.   The negative effect of four or more years of college education in the FB declines only 
slightly from a negative 9.0 to a negative 8.8 with the inclusion of the health characteristics.  
However, the inclusion of the pre-birth employment-related characteristics results in a relatively 
large decline to a negative 6.6 percentage points.  The impact of having less than a high school 
education, however, dropped from an estimated 7.2 percentage point increase in exit probability 
to only a 2.1 percent increase when employment characteristics are included.  A similar trend  
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holds in the SB sample, with the marginal impact of a college degree dropping from -11.2 
percentage points to -7.5 percentage points.
11   
The coefficients on the married dummy and the single-father named dummy show the 
similar result of the effects being overstated in the models that exclude employment conditions.  
There was a slight increase in the effect of marriage with the inclusion of the health variables but 
then substantial declines once employment-related conditions are included.  The pattern for 
single-father named is similar, with the effect in the final model dropping to virtually zero for 
both groups.  In general it appears that the inclusion of the employment-related variables allows 
for a better separation of the effect of education and marital status from the effect of human 
capital.   
VII. Conclusion 
  Consistent with much of the previous literature on labor supply decisions of women after 
giving birth, the primary conclusion from the analysis in this paper is that women appear to be 
responding rationally to the costs and benefits associated with the decision to exit the labor 
market at the birth of a child.  In other words, after controlling for a myriad of demographic, 
human capital, health, and labor market characteristics, women appear to be accurately assessing 
the potential opportunity and direct labor market costs of their exit decision.  
  In general, the results provide fairly consistent evidence that the higher the marginal 
utility of not working (higher reservation wage), the higher the probability of observing a woman 
exit the labor market.  For example, health concerns of the child, such as low birth weight and 
premature birth increase the exit probability.  Being married and having a husband with more 
education also leads to a higher reservation wage and greater likelihood of exiting.  In addition, 
                                                 
11 The parameter estimates are statistically different from one another based on a standard chi squared test.  
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higher rates of time preference, as demonstrated through smoking and alcohol use during the 
pregnancy, leads to a greater probability of exiting. 
  The analysis has also provided more detailed evidence than has been previously available 
in the literature concerning the impact of pre-birth employment characteristics on the decision to 
exit the labor market.  Industries with lower levels of job creation and higher levels of job 
destruction offer lower opportunity costs to leaving employment.  Women employed in 
industries with these characteristics (and firms with similar characteristics) are estimated to be 
more likely to exit the labor market after the birth of a child.  In addition, higher earning women 
face a higher opportunity cost to exiting, and these women are less likely to exit.  Factors that 
reduce the risk of not finding a job upon reentry, such as employment in a relatively large 
industry or firm, are associated with higher estimated probabilities of exit.  These result suggests 
the presence of powerful tools if policy makers desired to affect labor supply decisions of 
women.  While specific policy goals are left to a different forum, the tools are clear.  Any 
measures designed to alter the cost of exiting will be effective in influencing decisions toward 
that end.     
  Further analysis showed that exclusion of regressors accounting for characteristics of the 
mother's pre-birth industry, firm, and employment results in an overstatement of the importance 
of education and marriage on the exit decision, even after controlling for the health of the mother 
and infant.  This is notable as much focus has been placed on the role these characteristics play 
in the labor supply decisions of women.  
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Figure 1. Female labor force participation rates (16+) in the U.S. and in Georgia, 1994-2002. 
 




Figure 2.  Share of total births by education, U.S. and Georgia, 15-49 year olds, 1995-2002. 
 
Source: US. Department of Health and Human Services, Centers for Disease Control and 
Prevention, National Center for Health Statistics, Division of Vital Statistics, Natality public-use 
data 1995-2002, on CDC WONDER On-line Database, November 2005.  
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Table 1. Sample means (std. dev.) 
 




N  293,249 344,356 
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Father’s Characteristics (if named)     
























Geographic Characteristics    












Infant Health Outcomes 
















Mother’s Health and Behavior     
















Number of Previous Live Births Now Living   1.5489 
(0.9002) 
Cardiac  Disease  0.0025 0.0021  
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(0.0498) (0.0454) 
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Table 2. Maximum likelihood estimates of the probability of exiting the labor force at time of birth; 
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Infant Health Outcomes 
























Mother’s Health and Behavior 




























Number of Previous Live Births Now Living  -- -0.0122*** 
(0.0029) 
[-0.0038] 


















Acute or Chronic Lung Disease  -0.0461 -0.0209  











Notes: *** significantly different from zero at the 99 percent confidence level; ** significantly 
different from zero at the 95 percent confidence level; *significantly different from zero at the 90 
percent confidence level.  Three digit industry dummy variables, year dummies, and year*education 
and year*marriage interactions are also included as controls. 
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Table 3. Maximum likelihood estimates of the probability of exiting the labor force; standard errors in 
parentheses, marginal effects in brackets. 
 
First Birth Sample  [1]  [2]  [3] 


















































Subsequent Birth Sample      


















































Health Characteristics    Y  Y 
Industry, Firm, and Employment Characteristics      Y 
Notes: *** significantly different from zero at the 99 percent confidence level; ** significantly different from 
zero at the 95 percent confidence level; * significantly different from zero at the 90 percent confidence level.  [1] 
includes characteristics of the mother and  father, geographic characteristics and year dummies; [2] adds in 
mother’s health and behavior and infant health outcomes; [3]adds in industry, firm, and job characteristics plus 3-
digit industry dummies. 
 